Cigarette smoke increases intimal hyperplasia and homocysteine in a rat carotid endarterectomy.
Homocysteine and smoking are independent risks for CVD; however their importance in post-CEA intimal hyperplasia is unclear. We performed a CEA in rats exposed to cigarette smoke with the hypothesis that smoking would increase intimal hyperplasia that may be associated with an elevated serum homocysteine. Folic acid (FA) and the homocysteine metabolic enzymes MTHFR and CBS were used to test for the significance of homocysteine elevation. Rats underwent an open CEA. N = 13 rats received smoke exposure 2 weeks prior, and 2 weeks post-CEA and N = 12 received no smoke. Each group was divided into either control or an FA-added diet resulting in four groups. Rats were sacrificed at 2 weeks post-CEA; liver, urine, blood, and carotid arteries samples were obtained. Smoked rats had increased urinary peak and trough cotinine levels versus non-smoke rats, which decreased with FA. Smoke exposure increased intimal hyperplasia versus non-smoke controls by nearly 120% (57.8 +/- 6.2 versus 26.8 +/- 5.4% luminal stenosis, P = 0.005). Smoke-exposed rats had an increased serum homocysteine versus non-smoke controls (8.3 +/- 0.8 versus 5.7 +/- 0.8 microm, P = 0.014). Smoked rats given FA had decreased serum homocysteine compared to the smoke group. Along with reductions in homocysteine, FA eliminated the increase in intimal hyperplasia seen with smoke exposure (33.5 +/- 6.1 versus 57.8 +/- 6.2% luminal stenosis, P = 0.03). CBS activity decreased in smoked rats by nearly 20% versus non-smoke rats. FA supplementation in smoked rats both (1) increased CBS activity and (2) decreased MTHFR compared to control non-smoke-exposure levels. Smoking increases plasma homocysteine and post-CEA intimal hyperplasia. This suggests homocysteine has an etiological role in the intimal hyperplasia increase observed with smoking, since both were negated with FA.